Introduction
============

Alveolar soft part sarcoma (ASPS) is a rare, malignant, soft-tissue tumor that accounts for \~1.2% of all soft-tissue sarcomas ([@b1-ol-0-0-3694]). ASPS belongs to the group of malignant tumors with uncertain differentiation. With regard to molecular genetics, it is characterized by an unbalanced translocation, der(17)t(X;17)(p11;q25) ([@b2-ol-0-0-3694]). The most common age of onset is between 15 and 35 years old, and onset prior to the age of 5 years old or after 50 years old is rare. It has been reported ([@b3-ol-0-0-3694]) that the incidence of the tumor in women is higher than that in men, particularly among women under the age of 25 years old. The most common site of tumor occurrence is in the deep soft tissues of the limb, particularly in the thigh, while it may also occur in rarer sites, such as the head and neck, mediastinum, retroperitoneum, breasts and orbits ([@b4-ol-0-0-3694]). ASPS grows slowly, with clinical symptoms that are not pronounced, so the tumor is not easily identified ([@b4-ol-0-0-3694]). ASPS is also prone to early metastases and has a high recurrence rate following conservative surgical excision. Therefore, the prognosis of the tumor is poor. Careful analysis of the imaging and clinicopathological features, as performed in the present study, will be useful for determining an accurate diagnosis.

Materials and methods
=====================

### Patients

A total of 2 males and 4 females with ASPS confirmed by surgery and pathology were treated the Affiliated hospital of Inner Mongolia Medical University (Hohhot, China) between October 2013 and June 2014. The patient ages ranged from 16 to 45 years old, with a mean of 31.4 years old. The locations of the tumor included 1 case in the thigh, 1 case in the leg, 1 case in the upper arm, and 3 cases in the gluteus muscles and iliopsoases. The duration of the disease ranged between 3 months to 3 years, and the main clinical manifestation was an increasingly soft-tissue mass with pain.

### Treatment and analysis

The patients underwent computed tomography (CT) scans, and plain and enhanced magnetic resonance imaging prior to surgery. The location, size, morphology and enhanced pattern of the tumors were analyzed and evaluated by two experts separately. Following radical surgical resection, the pathological sections were analyzed using different methods in the paraffin-embedded tissue samples: (i) Hematoxylin-eosin (HE) staining, (ii) periodic acid-schiff (PAS) staining and (iii) immunohistochemical staining (Envision methods). MyoD1 (cytoplasmic staining), desmin, NSA, vimentin, AE1/AE3, cytokeratin, epithelial membrane antigen, smooth muscle actin, muscle-specific actin and synaptophysin were assessed.

Results
=======

All tumors were located at the deep muscles. The mean size of the tumors was 4.1×4.8×3.3 cm. In total, 5 tumors were lobulated in shape and 3 tumors exhibited peritumoral soft-tissue nodules. On CT, the tumor density was even, with marked enhancement on contrast-enhanced imaging ([Fig. 1](#f1-ol-0-0-3694){ref-type="fig"}). On MRI, the signal intensity was homogeneous, with isointensity on T1-weighted imaging (WI) and hyperintensity on T2WI. Cystic degeneration and necrosis were found in 2 cases. The solid component of the tumors showed marked enhancement on contrast-enhanced MRI ([Fig. 2](#f2-ol-0-0-3694){ref-type="fig"}). Microscopic analysis revealed tumor cells with granular cytoplasm arranged in alveolar or solid structures separated by sinusoidal vessels. Crystals were present in the cytoplasm of the tumor cells following periodic acid-Schiff (PAS) staining. Immunohistochemically, 4 cases were positive for MyoD1, 1 was positive for desmin, 2 were positive for S-100, 5 were positive for neuron-specific enolase and 5 were positive for vimentin. All ASPS cases were negative for AE1/AE3, cytokeratin, epithelial membrane antigen, smooth muscle actin, muscle-specific actin and synaptophysin ([Fig. 3](#f3-ol-0-0-3694){ref-type="fig"}).

Discussion
==========

Upon pathological examination, ASPS always has an incomplete capsule and the edge is nodular. When the tumor becomes large, it can cause hemorrhagic necrosis, with tumor cells arranged loosely in substantial aciniform or nested structures. Central cell nests can appear with degeneration or necrosis, the cytoplasm is positive for PAS staining, and the cells contain rod- or bar-shaped crystals, all of which contribute to the tumor diagnosis ([@b5-ol-0-0-3694]). The blood supply of the tumor tissue is rich; the presence of bulky, twisted blood vessels around the tumor and a large amount of bleeding can be observed during surgery ([@b6-ol-0-0-3694]).

The imaging results, particularly on MRI, can reflect the clinical and pathological characteristics of ASPS to a certain extent. As patients are often experience a long course of disease and the clinical symptoms are not pronounced, the majority of patients present to hospital with a larger tumor or serious symptoms prior to treatment. In the present study, the mean tumor volume was \~4.1×4.8×3.3 cm, which is consistent with the tumor sizes of ASPS. Upon pathological examination, the tumors had a compact nature and were elliptical in shape. MRI exhibited moderate T1 and long T2 signals for the soft-tissue mass. Upon growth of the tumor, hemorrhage and necrosis can be caused, and in certain cases in the present study, the central region exhibited necrosis or/and cystic change. The shape of the cystic region was irregular, showing markedly abnormal long T1 and T2 signals. The blood supply of the tumor was rich, so it exhibited strong enhancement.

The MRI of the tumor boundary reflects its invasive ability ([@b6-ol-0-0-3694],[@b7-ol-0-0-3694]), and a previous study ([@b8-ol-0-0-3694]) has reported that the tumor peripheral nodule formation is due to the breakthrough of sarcoma cells through the cell membrane and into the 'tumor response area'. In the present study, 2 tumors exhibited no clear boundary between the local and surrounding tissue, showing continuity. There were soft-tissue nodules around the tumors in 4 cases, which meant that the tumor cells grew to break through the thin film, indicating a malignant tumor. Another study ([@b9-ol-0-0-3694]) reported that the transfer of ASPS metastases mainly occurred via the blood, and that the lung was the most common metastatic site, being affected in 42--65% of all patients, while lymph node metastasis occurred in only 10% of the patients ([@b10-ol-0-0-3694]).

For the differential diagnosis, ASPS must be distinguished from rhabdomyosarcoma, fibrosarcoma, malignant fibrous histiocytoma, synovial sarcoma and atypical lipoma. Rhabdomyosarcoma is large and lobulated, with moderate T1 and long T2 or mixed signals. Tumor necrosis in common, with enhanced scans showed marked enhancement. Pathological diagnosis may also aid the differentiation. With regard to fibrosarcoma, T1WI demonstrates equal or slightly low signals, and T2WI demonstrates uneven slightly high signal within the tumor. Hemorrhage and necrosis can occur, and the tumor easily invades neighboring bone. Malignant fibrous histiocytoma consists of lobulated soft-tissue masses, with moderate T1 signals and heterogeneous high signals on T2WI. The tumor can present as a bleeding cyst, without enhancement on T1W1. When the fiber content in the tumor is large, an irregular low signal is visible on T2WI, which can be used for identification purposes. Synovial sarcoma is a nodular or lobulated soft-tissue mass. The tumor commonly exhibits focal calcification, with moderate T1 and long T2 signals due to hemorrhage, necrosis and calcification. The tumor signal is often uneven ([@b11-ol-0-0-3694]). With regard to atypical lipoma, the fat content of well-differentiated liposarcoma is rich and easy to identify. However, less-differentiated liposarcoma, particularly pleomorphic liposarcoma, contains a large quantity of immature adipose tissue, with a soft-tissue signal, which requires careful identification ([@b12-ol-0-0-3694]).

Overall, ASPS is a rare, malignant, soft-tissue tumor, and although the incidence rate is low, the clinical and imaging diagnosis should not be overlooked. For young and middle-aged patients, the possibility of ASPS should be considered for slow-growing tumors that occur in the deep muscles. The characteristics of ASPS upon imaging are mainly the presence of a large, lobulated mass with an incomplete capsule and nodules of soft tissue around the tumor. The tumor can exhibit necrosis or metastasize when it becomes larger. On MRI, the tumor parenchyma show moderate T1 and long T2 signals, with marked enhancement on the contrast scans. Although these signs are non-specific and the diagnosis still relies on the pathology, the MRI manifestations can reflect the characteristics of malignant tumors to a certain extent, enabling a qualitative diagnosis and guiding clinical pre-operative treatment.

![CT scan showing a low density mass in the right ectogluteus. There was strong enhancement in the arterial phase of the enhanced scan and the strengthening degree reduced in the venous phase.](ol-10-05-2777-g00){#f1-ol-0-0-3694}
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Plain magnetic resonance imaging (MRI) scan showing the equal T1 and long T2 signals, the clear boundary and high signals on diffusion-weighted imaging (DWI). The signals were not even and the tumor size was \~3.9×4.7×5.3 cm. Contrast-enhanced MRI scan showing the mass with inhomogeneous enhancement. Fat-sat, fat-saturated; Cor, coronal; C, contrast. Plain magnetic resonance imaging (MRI) scan showing the equal T1 and long T2 signals, the clear boundary and high signals on diffusion-weighted imaging (DWI). The signals were not even and the tumor size was \~3.9×4.7×5.3 cm. Contrast-enhanced MRI scan showing the mass with inhomogeneous enhancement. Cor, coronal.
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![In low-power field, the tumor cells were arranged alveolar, abundant sinusoidal capillaries could be seen between the gland alveolus. In high-power field, the cytoplasm of tumor cell was rich, including eosinophil granule, clear entoblast. A few cells had double or multi nucleolus. After PAS staining, the club-shaped or spiculate crystallinesubstance could be seen in the cytoplasm. After immunohistochemical staining (Envision methods), brown kernels could be seen in the cytoplasm, MyoD1 positive.](ol-10-05-2777-g03){#f3-ol-0-0-3694}
